Blunted renal vascular response to angiotensin II is associated with a common variant of the angiotensinogen gene and obesity.
Recently, we reported evidence for genetic linkage between human essential hypertension and the angiotensinogen gene (AGT) and an association with a common molecular variant of this gene (methionine 235 --> threonine or T235). Other studies had led us to hypothesize that blunted renal plasma flow responses to infused angiotensin II (Ang II) when in high salt balance may reflect increased intrarenal formation of Ang II, a condition that might promote hypertension. Here we examine the relationship between AGT genotype and renal vascular response to infused Ang II. Hypertensive (n = 34, all off medication) and normotensive (n = 57) members of families with a history of hypertension (age 18-60 years) as well as 29 normotensive volunteers without a family history of hypertension were studied after controlled diets with 200 mequiv./day sodium. Ang II was infused at a mildly pressor dose (3 ng/kg/min) and renal plasma flow was determined by steady-state plasma para-aminohippurate concentration. After correction for covariates in multivariate analyses, participants homozygous for the T235 variant had significantly diminished renal plasma flow responses to the Ang II infusion (P = 0.005). Changes in renal arterial resistance were also blunted in the T235 homozygotes. Similar results were found when analysis was restricted to normotensive participants or subdivided based on family history of hypertension. No confounding factors associated with AGT genotype that could explain these differences were found. Furthermore, obesity, which also suppressed renovascular response to Ang II, was found to interact significantly (P = 0.017) with genotype such that, among T235 homozygotes, obesity had a greater blunting effect on renal vascular response. Expected renovascular response to infused Ang II was blunted in persons with the AGT TT genotype. This is the first report of an association between a specific gene variant and altered renal physiology in humans with particular relevance to essential hypertension.